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sis^^ \^SSSS^oSi«d under the 
Roessler.abodycoi^rateo^^^^ ^ 

laws of Gf^^^y'^lary dThereby declare 
Frankfurt Mam 1. Gem^y, ^^J^ _ 

d-e invention, for ^hi^ '^^g method by 
may be granted to ^s, particularly 
wlrich it is to be Pf^^Swing s^tement:- 
described in arid by^*J°„ a process for the 
P^SJ^dSrSefSid^d o^des of metals 

"^ito^lScularly the -J-^- ,fal"ded 
a J;oc«s^or the P^^ucnono^i^f Itanium 

oxides °f °«^VJ:i4^cS of volatile 
and/or siUcon, by hydrolyncrea ^^^^ ^ 

chlorides diereof in a flam^ hydrcS«». ."^'^ 
chlorides m a °"i^"fl*e which burns from 
with air or oxygen to a ^ w 
a burner in a "^'^frf^Se aerosol formed 
in the flame. P?ssmg jhe ^ ^ 

together with.thiP^^^/^eTarating die oxide 

&"pr^?^-^ ^ ^"^"""^ 

%ery finely ^ivid^^ b^t^e h^^^' 
according to fai°!^.^S!rhaUde compounds, 
combustion of volau^e met^ ^ 

by feeding the ^°^^*.„f ^^and with air 
wlh water '^P^'^j^S^r Leady 
or oxj-gen, ^ff air or oxyg^ 

to a burner. In ^"tii: such a quantitative 
and hydrogm "e Sbusrion of the 

ratio, that ^odi «^Pg%f the haHde corn- 
hydrogen and byj° To P^duce particularly 
piund are ^^^^S" fllJie Snperatiire is con- 
^tive products ^"v ^^%f^ ovcr-stoichio- 

^^'^-'^ ^1^. ^faS or o^i«^ or of mere 
metric amount o» 

gases, e.g. mnx)gen. according to these 

The products obtamea aw ^^^^ with 

kniJn processes are pro^uc^ tog^^^^ ^^^^ 

waste gas <=°^f'^^^^'7Jdt particles m a 
separated from d^e oxiQ f j^^^ takes 

with the equation: 



SiCU+2H.+O^SiO.+4Ha. 
F^balogenis^-jg,^^/,^°^l![^wS 50 
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so that the reaction gas «:on j£' ^e HQ 

--niSng^cTtSe w^^^^ which the 
content, depenQinguu 

flame ^^^°^''^£S^'occarmg -as a by- 
The chorme additional techm- 

productmust be r^o^^^iS of the hydro- 

IScelSSmfS^- KS-processes. 

It^^r-e^beeTm^^^^^^^^^^ 

3on /Snt'speci- 
action-lt iskn^gj^genn^^^ free 

fication No. l|f i"';;j^ed by conducing the 
chlorine can .^^ .\^°fSnce of secondary air, 
pyrolysis not m the P'^f^^ ^ since in this 
STof an iaertg^; M-called self- 

case the process Y°\rZmc already con- 
suffident fif^"^ '-1^ „mponents.for the 
tains all the "ly^nixed form. It 

^on in a »»°^'»,f^"gLSr Patent No 
is further known from V!™bove mentioned 
\,244.125 expands o^^«^^^r^ waste gas 

of the so^ed f;°"S^of free chlorine can 
Although ^%t""!^^t«i according to this 
to a large «tait be pr^ojea 

known process, ^^^«^^°°within an inert gas 
^t by bummg the flamtJJS combusaon 
atmo^here °^ ^'P^tio^ process (Gemian 

chamber. In ^^^^jTsieil) the formaaon 
Offenlegungsschrift . (,„ ••enveloping' 
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In the latter case it is also necessary to ma 
nitrogen, to achieve produa 
pondmg to the normal, open method of work- 
^g. TWs means that by mantpulatmg 
5 (iS the reaction chamber) the c«i"5 
^ Reaction is adversely affected and additional 
measures must be taken, m order to attam 
normal product quality. 

An object of the invention is to provide a 
10 process for the production of finely divided 
oxides of metals, e.g. aluminium, utamum 
and/or siKcon, by hydrolyric reacuon of vou- 
,. - tile chlorides thereof in a flame, by feeding 
the chlorides in a mixture widi hydrogen and 
15 with air or oxygen, to a flame bunung from 
a burner in a reaction chamber and reacnng 
them in the flame, passing the oxide aerosol 
formed, together with the process gases, 
through a subsequent cooling system and 
20 separating the oxide from the proces gaws 
in a separation apparatus, m which *j a™" 
culties arising from absorbing the much diluted, 
elementary chlorine from the reaction gases 
are avoided without interfering with the course 
25 of the reaction. , _ 

The present invention provides a process tor 
the production of finely divided oxides of 
metals and/or siUcon by the hydrolync reaction 
of a volatile chloride thereof in a flame, which 
30 comprises feeding die chlorides in a mixmre 
witii hydrogen and widi air o^.o^^S^J," * 
flame burning from a burner m a reaction 
chamber, reacting them in the flame, keeping 
the burner mouth free by passing hydrogen 
35 thereover, passing die oxide aerosol thus formed 
together with process gases dirough a sub- 
s^Mcnt cooling system and «pa""°S the 
o:dde from the process gases m a separation 
apparatus, chlorine formed m the Aame re- 
40 action being reduced widi hydrogen durmg 
cooling of the reaction gases to %t«?»P^"?if 
below the reaction temperature of the hydro- 
gen with die oxygen in the reaction gas. 
The distinctive feanire of die mvention is 
45 that die chlorine formed in die Aame reaction, 
is reduced widi hydrogen dunng "°l»og.Sfl°^ 
die reaction temperature of hydrogen widi the 
oxygen contained in die reacnon gas. 

Reduction of die chlorine with hyj"g"^ 
50 can be achieved by die introducuon of hydro- 
een at one or more points into the reaaion 
S at a temperamre of about. 500-C diis tem- 
leramre level being passed dirou^ ^HF^S ^ 
cooling of die reaction products. Thorough 
55 mi-xin| is promoted during die injrod"="on 
of die hydrogen by known means, e.g. by the 



incorporation of a fitted mouldmg. 

According to anodier variant of die process, 
before or after die separation of die soKd 
reaction produas die chlonne, but not die 
oxygen simultaneously present m die reaction 
gas is reacted with hydrogen usmg high energy 
Ugh: (UVUght) or a catalyst. 

The hydrogen chlonde formed m dus re- , 
action is absorbed togedier with the hydrogen 
chloride formed in the flame hydrolysis accord- 
ing to known processes, and obtained as con- 
cmtrated hydrochloric acid. In addinon to the 
advantage of diis new process, by which the 
^e riaction can take place undismrbed. its 
greater economy should also be stressed. As 
&bed in die example, nwther addiuonal 
nitrogen nor water vapour and moreover only 
smaU quantities of additional hydrogen are 
required (to keep the burner mouth free). 
pSdiermore die opacity of die installaaon m 
normal working remains die same, ance die 
apparatus does not have to be Provided mth 
additional gas ballast, as is necessary widi die 

•"^T^e SSn is iUustrated by die following 
Example: 



EXAMPLE. 

2.000 Kg SiCl,. 648 Nf/^ hydrogen^ 
1 900 NmVh air were fed to an Acrosoi «w 
burner, to%er with 22 Nrn'/h hydrogen ov« 
rinT^mantll to keep die burner mouth free 
rno^l" o^rioS). and 705 kgA of ^ely 
divided siUca with a ^P«f = « 9 
200 mVg were obtamed. 7.5 /o ot tne ^Tf" 
chloride to be cxpeaed was found as free 
chlorine in die reaction gases. . 

70 NmVh hydrogen were mtroduced mto 
the r«Son gS which had been cooled to 
510«C This reduced die quantity of free ^- 
cilorSe m 0.07%, relative to die proportion 

"'ffilb^livestttings for normal operation 
fnr rhe taio^ process according to German 
OffeSegSS^h^f" 2.153.671 and for die ^ 1° 
bSeSt according to die "^^entm J^^^ 
be seen diat widi die process of die mvmuon 
?t is^ssTble to work widi very low consump- 
tion of input matenals. J 
The producuon of fine .^r^T"' . 

aliiiiniiSn or titanium or mixed oxides Je«of 
SS^ SiUcon dioxide can take place m a amiUr 
manner, mixed oxides being prepared by *e 
Staieous reaction of the cWond" ^^^^ 
aluminium or titanium optionally togedier with 
silicon tetrachloride. 
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the chlorine is reacted with hydrogen before 
or after separation of the solid reaaion pro- 
ducts, using high energy Kght (UV-light) or 
a catalyst* 

6. A process as claimed in Qaim 1 for the 
production of a finely divided oxide in which 
chlorine present in the reaction gases is re- 
duced with hydrogen substantially as described 
with particular reference to the Example. 



7. A finely divided oxide when produced by . iq 
a process as claimed in any of Claims 1 to 6. 

ELKINGTON & FIFE, 
Chartered Patent Agents, 
High Holbom House, 
52/54 High Holbom, 
London, WCIV 6SH. 
Agents for the Applicants. 
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